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I ntroduction

Epidemicsof influenzatypicaly occur
during thewinter monthsintemperatere-
gions and have been responsible for an
average of 36,000 deaths/year in the
United States (1990-1999). Rates of seri-
ous illness and death are highest among
persons aged greater than 65 years, chil-
dren less than two years of age and per-
sons of any age with medical conditions
that placethem at increased risk for com-
plications from influenza. As a result of
the predictability of the problem, the po-
tential severe impact on the hedlth of a
wide range of people, and the numerous
strategies available to combat influenza,
eachyear the VirginiaEpidemiology Bul-
letin (VEB) reviews the updated recom-
mendations from the Advisory Commit-
tee on Immunization Practices (ACIP).
Thisarticle summarizes the 2005 recom-
mendations by the ACIP for the use of
influenzavaccine (inactivated and live at-
tenuated) and the use of antivira agents
for treetment and prophylaxisof influenza
for the 2005-2006 influenza season
[MMWR: duly 29, 2005/ 54(RR08);1-40].
The full report and updated information
on influenza can be accessed at
www.cdc.gov/flu.

Background

Influenza A and B are the two main
types of influenzaviruses that cause epi-
demic human disease. A person’simmu-
nity to the surface antigens reduces the
likelihood of infection and severity of dis-
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eaxe if infection occurs. However, wan-
ing immunity over time and the devel op-
ment of antigenic variants through anti-
genic drift mean that seasonal epidemics
occur.

Influenzavirus spreadsfrom personto
personmainly indropletsproduced through
the coughing and sneezing of infected per-
sons. However, spread can occur by the
handstouching dropletsfrom aninfected
person and thentouching thenoseor mouth
before hand washing. Theincubation pe-
riod for influenzais 1-4 days, with an av-
erage of two days. Adults typically are
infectiousfrom theday before symptoms
begin through approximately five daysaf-
ter illnessonset. Young children can shed
virusfor severa days before their illness
onset, and can beinfectiousfor >10 days.
Severely immunocompromised persons
can shed influenza viruses for weeks or
months.

Clinical Signsand Symptoms
of Influenza

Uncomplicated influenzaillnessischar-
acterized by theabr upt onset of constitu-
tional and respiratory signsand symptoms
(e.g., fever, myalgia, headache, malaise,
nonproductive cough, sorethroat, and rhini-
tis). Among children, otitismedia, nausea,
and vomiting arecommonly reported with
influenzaillness. Young childrenwithin-
fluenza infection can also have initia
symptomsmimicking bacteria sepsiswith
high fevers, and approximately 20% of
children hospitalized with influenza can
havefebrile seizures.

Influenzaillnesstypically resolves af-
ter 3-7 days for the mgjority of persons,
although cough and malaise can persist
for greater than two weeks. However, in-
fluenza can exacerbate underlying medi-
cal conditions(e.g., pulmonary or cardiac
disease), lead to primary influenza vira
pneumonia or secondary bacterial pneu-
monia, or occur as part of a coinfection
with other vira or bacterial pathogens.
Influenza infection has aso been associ-
ated with encephalopathy, transverse
myedlitis, Reye syndrome, myositis, myo-
carditis, and pericarditis.

The risks for complications, hospital-
izations, and deaths from influenza are
higher among persons aged >65 yesars,
young children, and persons of any age
with certain underlying health conditions
than among hedthy older children and
younger adults. Hospitalization rates
among children aged less than one year
are comparable to rates reported among
persons aged >65 years of age.

Older adults account for >90% of
deathsattributed to pneumoniaand influ-
enza. Desths from influenza are uncom-
monamong children—153laboratory-con-
firmed influenza-related pediatric deaths
werereportedintheU.S. during the 2003-
04 influenzaseason. Overal, mode ssug-
gest that during the 1990s annud influ-
enza-related deaths occurred at a rate of
0.4 deaths per 100,000 among children
aged lessthan five years, compared with
98.3 per 100,000 among adults aged >65
years.



Roleof Laboratory Diagnosis

Appropriatetreatment of patientswith
respiratory illness depends on accurate
and timely diagnosis. Early diagnosis of
influenzacan reducetheinappropriate use
of antibiotics and provide the option of
using antivira therapy. The accuracy of
clinicd diagnosisof influenzaonthebass
of symptomsaloneislimited since symp-
toms from illness caused by other patho-
genscan overlap considerably withinflu-
enza.

Diagnodtictestsavailablefor influenza
includeviral culture, serology, rapid anti-
gen testing, polymerase chain reaction
(PCR) and immunofluorescence. Sensi-
tivity and specificity of any test for influ-
enza might vary by the laboratory that
performs the test, the type of test used,
and the type of specimen tested. Among
respiratory specimensfor vira isolation or

rapid detection, nasopharyngeal speci-
mens are typically more effective than
throat swab specimens.

Despite the availability of rapid di-
agnostic tests, collecting clinical
specimens for viral cultureis critical,
because only culture isolates can pro-
videspecificinformation regardingcir-
culating influenza subtypes and
strains. This information is needed to
compare current circulating influenza
strainswith vaccinestrains, to guide deci-
sions regarding influenza treatment and
chemoprophylaxis, and toformulate vac-
cine for the coming year. Virus isolates
are aso needed to monitor for the emer-
genceof antiviral ressanceand theemer-
gence of nove influenzaA subtypesthat
might poseapandemicthreat. Findly, Snce
the specificity and the sengitivity of rapid
tests are lower than for vira culture,
hedlthcare workers should consider con-

firming negativetestswithvira cultureor
other meansif influenzais strongly sus-

pected.

Optionsfor Controlling
Influenza

Vaccinating persons at high risk for
complicationsand their contactseach year
before seasonal increasesin influenzavi-
ruscirculationisthemost effectivemeans
of reducing the effect of influenza. Inacti-
vated (i.e., killed virus) influenzavaccine
and live, attenuated influenza vaccine
(LAIV) areavailablefor useinthe United
States (Table 1). Antivira drugs used for
chemoprophylaxis or treatment of influ-
enza are akey adjunct to vaccine. How-
ever, antiviral medications are not asub-
stitute for vaccination.

2005-06 I nfluenza Vaccine

Table 1. Live, attenuated influenza vaccine (LAIV) compared with inactivated influenza vaccine

Composition

The inactivated influenza
vaccine containskilled viruses

andisadministered intramuscu-

larly by injection. Sanofi Pas-

teur, Inc. (formerly AventisPas-
teur, Inc.) produces FluZone,®
aninactivated influenzavaccine

for persons aged >6 months.

Chiron producesFluvirin,™ an

inactivated influenza vaccine.
Pending approva by the Fed-
eral Drug Administration

environment

immunosuppressed persons not reguiring a protected

Factor LAIV Inactivated influenza
vaccine
Route of administration Intranasal spray Intramuscular injection
Type of vaccine Live virus Killed virus
Number of included virus strains 3 (2 influenza A, Same as LAIV
1 influenza B)
Vaccine virus strains updated Annually Same as LAIV
Frequency of administration Annually Same as LAIV
Approved age and risk groups* Healthy persons aged | Persons aged >6 months
5-49 years
Can be administered to family members or close contacts of Yes Yes

(FDA), the vaccine would be
licensed for usein personsaged

(e.g., hematopoietic stem cell transplant recipient)

Can be administered to family members or close contacts of
immunosuppressed persons requiring a protected environment

Inactivated influenza | Yes
vaccine preferred

>4 years. GlaxoSmithKline,
Inc. producesFuarix,™ anin-
activated influenza vaccine

Can be administered to family members or close contacts of Yes Yes
persons at high risk but not severely immunosuppressed

for persons aged >18 years.
Medlmmune produces
FluMist,™ a live attenuated

virus vaccine that is intrana-

sally administered and ap-
proved for use only among

4 weeks of an inactivated vaccine

Can be administered simultaneously with other vaccines Yes’ Yes®
If not administered simultaneously, can be administered within | Prudent to space 4 Yes
4 weeks of another live vaccine weeks apart

If not administered simultaneously, can be administered within | Yes Yes

healthy persons aged 5-49
years.

women; and children aged 6-23 months.

polysaccharide vaccine.

*Populations at high risk from complications of influenza infection include persons aged >65 years; residents of nursing
homes and other chronic-care facilities that house persons with chronic medical conditions; adults and children with
chronic disorders of the pulmonary or cardiovascular systems; adults and children with chronic metabolic diseases
(including diabetes mellitus), renal dysfunction, hemoglobinopathies, or immunosuppression; children and adolescents °
receiving long-term aspirin therapy (at risk for developing Reye syndrome after wild-type influenza infection); pregnant

TNo data are available regarding effect on safety or efficacy.
8lnactivated influenza vaccine coadministration has been evaluated systematically only among adults with pneumococcal | ©

Both the inactivated and
LAIV prepared for the 2005
06 seasonwill include:
A/Cdifornial7/2004
(H3N2)-likeor equivalent
antigens,

A/New Caedonial20/
99 (HIN1)-likeantigens; and,

2
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* B/Shanghai/361/2002-likeor equiva
lent antigens.

Because circulating influenza A
(HIN2) viruses are a re-assortment of
influenzaA (HIN1) and (H3N2) viruses,
antibody directed against influenza A
(HIN1) and influenza (H3N2) vaccine
strains provides protection againgt circu-
lating influenzaA (HIN2) viruses.

For the inactivated vaccine, the vac-
cinevirusesare made noninfectious(i.e.,
inactivated or killed). Sinceinfluenzavi-
rusesfor both theinactivated and live at-
tenuated vaccines are initially grown in
embryonated hens eggs, both types of
vaccines might contain limited amounts
of residua egg protein. In addition, manu-
facturers might use different compounds
toinactivateinfluenzavirusesand add an-
timicrobia sto prevent bacterial contami-
nation. For example, FluZonein multi-
dosevials containsthimerosal asapre-
servative. Thimerosal-free FluZone is
packaged as0.25-mL unit dose syringes
for use among persons aged 6-35
monthsand thimerosal-free FluZoneis
packaged as 0.5 mL unit dose syringes
for use among persons aged >3 years.
Fluvirin in a preservative-free formu-
lation (containstrace amounts of thime-
rosal) is packaged as 0.5-mL single-
dose syringes. LAIV does not contain
thimerosal. Package inserts should be
consulted for additional information as
needed.

Efficacy and Effectiveness

Theeffectivenessof influenzavaccine
depends primarily on the age and immu-
nocompetence of the vaccine recipient
and the degree of similarity between the
virusesin the vaccine and thosein circu-
lation. The mgjority of vaccinated chil-
dren and young adults develop high
postvaccination hemagglutination inhibi-
tion antibody titers. These antibody titers
are protective againgt illness caused by
strainssimilar to thosein the vaccine.

Children. Children aged >6 months
can devel op protectivelevelsof antibody
after influenzavaccination. One study of
children aged 1-15 yearsfound that inac-
tivated influenza vaccine was 77%-91%
effectiveagaing influenzarespiratory ill-
ness. A study of hedlthy childreninitially
aged 15-71 monthsfound that LAIV was
92% effectivein preventing culture-con-
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firmed influenza during the two-season
study. LAIV aso reduced febrile otitis
media by 27%.

Adults Aged <65 Years. When the
vaccine and circulating viruses are anti-
genicdly smilar, influenzavaccineprevents
influenza illness among approximately
70%-90% of healthy adults aged <65
years. Vaccination of healthy adults has
resulted in decreased work absenteeism
and decreased use of healthcareresources
when the vaccine and circulating viruses
arewd|-matched. Inanother study, hedthy
adults aged 18-41 years experimentaly
challenged by virusescompared LAIV and
inactivated vaccine and found the overall
efficacy in preventing laboratory-docu-
mented influenzato be 85% and 71%, re-
spectively (differencenot stetistically sig-
nificant).

Adults Aged >65 Years. Older per-
sonsand personswith certain chronic dis-
eases might develop lower postvaccina
tion antibody titers than healthy young
adults and thus can remain susceptible to
influenza-related upper respiratory tract
infection. Onestudy of noningtitutionalized
persons aged >60 years reported a vac-
cineefficacy of 58% againg influenzares-
piratory illness, but indicated that efficacy
might be lower among those aged >70
years. Thevaccine can beeffectivein pre-
venting secondary complications and re-
ducing therisk for influenza-rel ated hospi-
talization and death among adults>65 years
with and without high-risk medical condi-
tions (e.g., heart disease and diabetes).
Among elderly personsnot livingin nurs-
ing homes or similar chronic-care facili-
ties, influenzavaccineis 30%-70% effec-
tivein preventing hospitalization for pneu-
moniaand influenza. Among ol der persons
who do reside in nursing homes the vac-
cine can be 50%-60% effective in pre-
venting hospitalization or pneumoniaand
80% effectivein preventing desth, athough
the effectiveness in preventing influenza
illness often ranges from 30%-40%.

Supply

Influenzavaccinedigtribution delaysor
vaccine supply shortages have occurred
in the United States in three of the last
five influenza seasons. Influenzavaccine
ddivery delays or shortages exist in part
because of the inherent critical time con-
graintsin manufacturing thevaccinegiven
the annua updating of the influenzavac-

cine strains. Although the total vaccine
supply for the2005-06 influenzaseasonis
not yet known, four manufacturers are
now expected to provide influenza vac-
cinetotheU.S. population during the 2005
06 influenzaseason (Table 2). Thetiming
of vaccinedistribution for the 2005-06in-
fluenza season remains unknown. Steps
being taken to accommodate delays or
vaccine shortages include identification
andimplementation of waysto expandthe
influenzavaccine supply and theimprove-
ment of targeted delivery of vaccine to
groups at high risk when delays or short-
ages are expected.

Given the uncertainties in the number
of dosesthat will beavailableand thedis-
tribution, ACIP and the Centers for Dis-
ease Control and Prevention (CDC) have
etablished priority groups, rankedinthree
tiers, on the basis of influenza-associated
mortality and hospitalization rates (Table
3). ACIPand CDC recommend that the
priority groupscorrespondingtotiers 1A-
1C in Table 3 receive inactivated influ-
enzavaccine until October 24, 2005. Be-
ginning October 24, 2005, al personswill
bedigiblefor vaccinationwithinactivated
influenzavaccine.

Thetiered prioritization is not recom-
mended for LAIV adminigtration. LAIV
may be administered at any timefor vac-
cination of nonpregnant healthy persons
aged 5-49 years, including most hedthcare
personnel, other personsin close contact
with groups at high risk for influenza-re-
lated complications, and others desiring
protection against influenza

Recommendationsfor I nfluenza
Vaccinations

LAIV isapproved for use only among
healthy persons aged 5-49 years.

Inactivated influenza vaccine is ap-
proved for persons aged >6 months, in-
cluding thoseat increased risk for compli-
cationsfrominfluenzaincluding:

* persons aged >65 years,

* residents of nursing homes and other
chronic-carefacilitiesthat house
persons of any age who have chronic
medical conditions;

* adultsand children who have chronic
disordersof the pulmonary or
cardiovascular systems, including
asthma(note: hypertensionisnot
considered ahigh-risk condition);



* adultsand children Table 2. Influenza vaccine manufacturers and projected supplies for the 2005-06 influenza season

who have required
regul ar medical M anufacturer Vaccine Formulation Contains Age indication No. of

_ i) thimerosal projected
TO”qN up (_)r hOSpI td preservative doses
izationduringthe : : — —

. Sanofi Pasteur, Inc. Fluzone® trivalent Multidose vial Yes >6 mos 60 million*
preceding year inectivated influenza

i ine (TIV
because_Of (?thﬂIC vaccine (TIV) Single-dose prefilled 0.5 No >36 mos
metabolic disease mL_ syringe or vial
(l ncl _Udl ng diabetes Single-dose prefilled 0.25 No 6-35 mos
mellitus), rend mL syringe
dySfUHCtI on, h€mOg|0- Chiron Corporation Flwiron™ TIV Muitidose vial Yes >4 yrs 18-26 million"
binopathies, or
immunosuppression Single-dose prefilled 0.5 Nos >4yrs
[e.g., due to medica mL syringe
tions, human immuno- | GlaxoSmithK line, Inc. Fluarix™ TIV Single-dose prefilled 0.5 No® >18 yrs 8 million
deficiency virus - symnge
(H|V)] X Medimmune FluMist™ live, attenuated | Single-dose nasal sprayer No Healthy, nonpregnant 3 million
. Vaccines, Inc. influenza vaccine (LAIV) persons aged 5-49 yrs
e adultsand children
who have any * Approximately 6-8 million of the 60 million doses are projected to be distributed in single-dose prefilled syringes or vials.
condition (e tChiron projects that the majority of its vaccine doses will be distributed by the end of October 2005; the exact timing of
o G- . distribution was uncertain as of August 30, 2005. A minimal number of doses of Chiron thimerosal-free formulation might be

cognitivedysfunction, | available in late season.
spinal cordinjuries, §These preparations contain traces of thimerosal from the production process.

seizuredisorders, or
other neuromuscular disorders) that
can compromiserespiratory function
or the handling of respiratory secre-
tions or that can increase the risk for
agpiration;

e children and adolescents (aged 6
months-18 years) onlong-term
aspirin therapy and, therefore, who
might beat risk for experiencing
Reye syndrome after influenza
infection;

* womenwhowill bepregnant during
the influenza season; and

* childrenaged 6-23 months.

In 2004, approximately 88 million per-
sonsintheUnited Stateswereincludedin
one or more of these target groups.

| nfor mation Regarding
Vaccination of Specific

Populations

Persons Aged 50-64 Years

Vaccination is recommended for per-
sons aged 50-64 years because approxi-
mately 34% of peoplein thisgroup have
oneor morehigh-risk medical conditions.
I nfluenzavaccine hasbeen recommended
for thisentireage group because age-based
strategies are more successful inincreas-
ing vaccine coverage than patient-selec-
tion strategiesbased onmedica conditions.
Persons aged 50-64 years without high-
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risk conditions also receive benefit from
vaccinationintheform of decreased rates
of influenza illness, decreased work ab-
senteeism, and decreased need for medi-
ca vistsand medication, including antibi-
otics.

Persons Who Can Transmit
Influenza to Those at High Risk

Decreasing transmission of influenza
from caregivers and household contacts
to personsat high risk might reduceinflu-
enza-related desthsamong personsat high
rsk.

Therefore, thefollowing groupsshould
bevaccinated:

e physicians, nurses, and other person-
nel in both hospital and outpatient-
caresettings, including medical
emergency response workers (e.g.,
paramedics and emergency medical
technicians);

* employeesof nursing homesand
chronic-care facilitieswho have
contact with patients or residents;

* employeesof assisted living and other
residences for personsin groups at
highrisk;

e persons who provide home care to
personsin groupsat high risk; and,

* household contacts(including chil-
dren) of personsin groupsat high
rsk.

Becausechildrenaged 0-23 monthsare
atincressedrisk for influenza-related hos-
pitalization, vaccinationisrecommended
for their household contacts and out-of-
home caregivers. Since the current inac-
tivated influenzavaccineis not approved
for use among children aged lessthan six
months, vaccinating their household con-
tacts and out-of-home caregivers might
decreaseinfluenzainfection among these
children. Beginning in March 2003, the
group of childrendigiblefor influenzavac-
cine coverage under the Vaccines for
Children (VFC) program was expanded
toincludeall VFC-dligiblechildren aged
2-18 years who are household contacts
of children aged 0-23 months.

Healthy persons aged 5-49 years in
these groups who are not contacts of se-
verdy immunosuppressed personscan re-
ceiveether LAIV or inactivatedinfluenza
vaccine. All other personsinthesegroups
should receiveinactivated influenzavac-
cine.

Pregnant Women

Women who will be pregnant during
theinfluenzaseason should bevaccinated.
Vaccination can occur in any trimester.
No adverse fetd effects have been asso-
ciated withinfluenzavaccineand estimates
suggest that 1-2 hospitdizations can be
prevented for every 1,000 pregnant
women vaccinated against influenza.
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Persons Infected with HIV

Therisk for influenza-related desth has
been estimated at 9.4-14.6/10,000 persons
with acquired immunodeficiency syn-
drome (AIDS) compared with 0.09-0.10/
10,000 among all persons aged 25-54
years and 6.4-7.0/10,000 among persons
aged >65 years. Therefore, vaccination
will benefit HIV-infected persons, includ-
ing HIV-infected pregnant women.

Breastfeeding Mothers

Influenza vaccine does not affect the
safety of mothers who are breastfeeding
or their infants. Breastfeeding doesnot ad-
versaly affect the immune response and
ishot acontraindication for vaccination.

Travelers

Therisk for exposureto influenzadur-
ingtravel dependsonthetimeof year and
destination. Personsat high risk for com-
plicationsof influenzawho were not vac-
cinated with influenzavaccineduring the
preceding fall or winter should consider
receiving influenzavaccine before travel
if they planto travel to thetropics, travel
with organized tourist groups at any time
of year, or travel to the Southern Hemi-
sphereduring April-September. Noinfor-
mationisavailableregarding the benefits
of revaccinating persons before summer
travel who were aready vaccinatedinthe
preceding fall. Persons aged >50 years
and othersat high risk should consult with

should be considered for vaccination to
minimizedisruption of essential activities
during influenza outbresks. Students or
other personsiningitutiona settings(e.g.,
those who reside in dormitories) should
be encouraged to receive vaccine.

I nactivated | nfluenza VVaccine

Dosage and Route

Dosage recommendations for inacti-
vatedinfluenzavaccinevary according to
age group (Table 4). Among previoudy
unvaccinated children aged lessthannine
years, two doses administered >1 month
apart are recommended to achieve a sat-
isfactory antibody responses. If possible,
the second dose should be administered
before December. In a child aged less
than nine yearswho received vaccinefor
the first time but who did not receive a
second dose of vaccine within the same
season, only one dose of vaccine should
be administered in subsequent seasons.
Among adults, studieshaveindicated lim-
ited or no improvement in antibody re-
sponse when a second dose is adminis-
tered during the same season. However,
even when the current influenza vaccine
contains one or more antigens adminis-
tered in previous years, annua vaccina
tion with the current vaccineisnecessary
becauseimmunity declinesduring theyear
after vaccination.

The intramuscular route is recom-
mended for inactivated influenzavaccine.
Adults and older children should be vac-
cinated in the deltoid muscle. Infantsand
young children should bevaccinated inthe
anterolateral aspect of the thigh.

Per sons Who Should Not Be
Vaccinated with | nactivated
I nfluenza VVaccine

I nactivatedinfluenzavaccine should not
be administered to personswith aknown
anaphylactic hypersengtivity toeggsor to
other components of the influenza vac-
cinewithout first consulting aphysician.
Prophylactic use of antiviral agentsisan
option for preventing influenza among
such persons. Vaccination may alsobean
option after appropriateallergy evauation
and desengitization. Personswith acutefe-
brileillness usualy should not be vacci-
nated until their symptoms have abated.
However, minor illnesseswith or without
fever do not contraindicate use of influ-
enzavaccine, particularly among children
withmild upper respiratory tract infection
or dlergicrhinitis.

Side Effectsand Adver se
Reactions

When educating patients regarding
potential side effects, healthcare workers
should emphasize:

1) inactivated influenzavaccine contains
noninfectiouskilled viruses

their healthcareworkersbe-
fore embarking on travel

during the summer to dis- | Ya<ne

Table 3. Priority groups for vaccination with inactivated influenza

and cannot cause influ-
enza; and,

cussthe advisability of car- | Tier

Priority group*

2) coincidental respiratory
diseaseunrelated toinflu-

rying antivira medications 1
for either prophylaxis or
trestment of influenza.

enzavaccination can occur

after vaccination.

General Population

In addition to the groups
for which annual influenza
vaccination is recom-
mended, healthcareworkers

A Persons aged >65 years with comorbid conditions
Residents of long-term-care facilities
B Persons aged 2-64 years with comorbid conditions

Themost frequent side ef-
fect of vaccination is sore-

Persons aged >65 years without comorbid conditions

ness at the vaccination site

Children aged 6-23 morths

that lasts less than two days.
Theselocd reectionstypicaly

Pregnant women

aremild. Fever, malaise, my-

should administer influenza
vaccine to any person who
wishes to reduce the likeli-
hood of becomingill within-

C Heslthcare personnel

algia, and other systemic

aged <6 months

Household contacts and out-of-home caregivers of children

symptoms can occur after
vaccination with inactivated
vaccine and most often af -

fluenza(theinactivatedvac-| 2
cine can be administered to
children >6 months), de-

for influenza-related complications

Household contacts of children and adults at increased risk

fect persons who have had
no prior exposure to the in-

Healthy persons aged 50-64 years

fluenzavirus antigensin the

pending onvaccineavailabil- 3

Persons aged 2-49 years without high-risk conditions

vaccine (e.g., young chil-
dren). Thesereactions begin

ity. Personswho providees-

sential Community sarvices * Certain persons might be included in more than one group.

6-12 hours after vaccination

Epidemiology Bulletin
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United Sates, 2005-06 season

Table 4. Inactivated influenza vaccine dosage, by age group,

perienced GBS
within six weeks af -

ter a previous influ-

Age groupt Dose No. of doses Route§ enza vaccination is
prudent. Influenza

6-35 months 0.25mL lor2 Intramuscuar || antiviral chemopro-
phylaxis for these

3-8 years 0.50 mL lor2y | ntramuscular persons is a consid-
>9 years 0.50 mL 1 I ntramuscular eration. _AI_thOUQh
- data are limited, for

anterolateral aspect of the thigh.

time.

T Because of their decreased potential for causing febrile reactions, only
split-virus vaccines should be used for children aged <13 years. Whole-virus
vaccine is not available in the United Sates. Split-virus vaccine might be
labeled as split, subvirion, or purified-surface-antigen vaccine. Immunoge-
nicity and side effects of split- and whole-virus vaccines are similar among
adults when vaccines are administered at the recommended dosage.

8For adults and older children, the recommended site of vaccination is the
deltoid muscle. The preferred site for infants and young children is the

fTwo doses administered at least 1 month apart are recommended for
children aged <9 years who are receiving influenza vaccine for the first

the mgjority of per-
sonswho haveahis-
tory of GBSandwho
are at high risk for
severecomplications
from influenza, the
established benefits
of influenzavaccina
tion justify annual

and can persist for 1-2 days. Among older
persons and healthy young adults, influ-
enzavaccineisnot associated with higher
rates of systemic symptoms compared
with placebo injections. No increase in
asthma exacerbations has been reported
for either children or adults.

Immediate, presumably alergic, reac-
tions (e.g., hives, angioedema, alergic
asthma, and systemic anaphylaxis) rarely
occur after influenza vaccination. These
reactions probably result from hypersen-
sitivity to certain vaccinecomponents(e.g.,
residual egg protein). Protocols exist for
safely administering influenzavaccineto
personswith egg allergies.

Substantid evidenceexigsthat multiple
infectious illnesses, such as Campylo-
bacter jejuni and upper respiratory tract
infections, are associated with Guillain-
Barré Syndrome (GBS). Investigations
to date indicate no substantial increasein
GBS associated with influenza vaccines
other than the swineinfluenzavaccinein
1976. However, personswith ahistory of
GBS do haveagreater likelihood of sub-
sequently experiencing GBSthan persons
without such ahistory. Thus, thelikelihood
of coincidentally experiencing GBS after
influenza vaccination is expected to be
grester among persons with a history of
GBSthan among personswith no history
of thissyndrome. Whether influenzavac-
cination specificaly might incressetherisk
for recurrence of GBSisunknown; there-
fore, avoiding vaccinating personswhoare
not at high risk for severeinfluenzacom-
plicationsand who are known to have ex-

6

vaccination.
Healthcare professionals should
promptly report al clinicaly significant
adverse events after influenza vaccina-
tion of childrentothe Food and DrugAd-
ministration (FDA)/CDC Vaccine Ad-
verse Event Reporting System (VAERS),
even if the hedlthcare provider isnot cer-
tain that the vaccine caused the event.

Live, Attenuated I nfluenza
Vaccine

LAIV isan option for the vaccination
of healthy persons aged 5-49 years, in-
cluding persons in close contact with
groupsat highrisk. TheLAIV virusis:

e attenuated, producing mild or nosigns
or symptomsrelated to influenza
virusinfection;

* temperature-sengtive, limitingthe
replication of the vaccine viruses at
38C-39°C (redtricting LAIV viruses
from replicating efficiently in human
lower airways); and,

e cold-adapted, enabling efficient
replication at 25°C, atemperature that
ispermissivefor replication of LAIV
viruses in the mucosa of the naso-
pharynx.

Available dataindicate that both chil-
drenand adultsvaccinatedwith LAIV can
shed vaccine viruses for >2 days after
vaccination, athough in lower titersthan
typicaly occurswith shedding of wild-type
influenzaviruses. Shedding should not be
equated with person-to-person transmis-
sion of vaccine viruses, dthough, in rare
instances, vaccine viruses that are shed

can be transmitted to nonvaccinated per-
sons.

LAIV Dosageand Administration

LAIV isintended for intranasal admin-
istration only and should not be adminis-
tered by theintramuscular, intradermal, or
intravenous route. LAIV issuppliedin a
pre-filled single-usesprayer containing 0.5
mL of vaccine. The vaccine can be ad-
ministered by holdinganindividua sprayer
inthe palm of the hand until thawed, with
subsequent immediate use. Alternatively,
the vaccine can be thawed in arefrigera-
tor and stored at 2C-8'C for upto 60 hours
before use. Vaccine should not be refro-
zen after thawing. Approximately 0.25mL
(i.e, half of thetota sprayer contents) is
sprayed into thefirst nostril whilethe re-
cipient is in the upright position. An at-
tached dose-divider clipisremoved from
the sprayer to administer the second half
of the dose into the other nostril. If the
vaccine recipient sneezes after adminis-
tration, the dose should not be repeated.

LAIV should beadministered annualy
according tothefollowing schedule (Note:
One dose equals 0.5 mL divided equaly
between each nostril):

e Childrenaged 5-8 yearsprevioudy
unvaccinated at any time with either
LAIV orinactivated influenza
vaccine should receive two doses of
LAIV separated by 6-10 weeks.

e Children aged 5-8 yearsprevioudy
vaccinated at any time with either
LAIV orinactivated influenza
vaccine should receive one dose of
LAIV. They do not require a second
dose.

* Persons aged 9-49 years should
receive one dose of LAIV.

LAIV can be administered to persons
with minor acuteillnesses (e.g., diarrhea
or mild upper respiratory tract infection
with or without fever). However, if nasal
congestion is present that might impede
ddivery of the vaccine to the nasopha
ryngeal mucosa, deferral of administra-
tion should be considered until resolution
of theillness.

Following theACIPgenerd recommen-
dationswhenimmunizingwithtwoor more
vaccines is prudent: inactivated vaccine
can beadministered either smultaneoudy
or at any time before or after LAIV. Two
livevaccinesnot administered onthesame
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day should be administered >4 weeks
apart when possible.

Per sonsWho Should Not Be
Vaccinated with LAIV

The following populations should not
be vaccinated with LAIV:

* Persons aged less than five years or
those aged greater than 49 years,

¢ Persons with asthma, reactive
airwaysdisease, cysticfibross,
chronic obstructive pulmonary
disease or other chronic disorders of
the pulmonary or cardiovascular
systems;

* Personswith other underlying
medica conditions, including such
metabolic diseases as diabetes, rend
dysfunction, and hemoglobinopathies;

* Persons with known or suspected
immunodeficiency diseasesor who
arereceiving immunosuppressive
therapies,

¢ Household members, healthcare
workers, and others who have close
contact with severely immunosup-
pressed persons (e.g., patients with
hematopoietic stem cell transplants);

 Children or adolescentsreceiving
aspirin or other salicylates (because
of the association of Reye syndrome
withwild-typeinfluenzainfection);

* Personswith ahistory of GBS;

¢ Pregnant women; or,

* Personswith ahistory of hypersensi-
tivity, including anaphylaxis, to any of
the components of LAIV or to eggs.
Protection frominfluenzausing inacti-

vated influenzavaccine may bean option

for some personsin these groups.

Useof inactivated influenzavaccineis
preferred for vaccinating household mem-
bers, hedthcare workers, and otherswho
have close contact with severely immu-
nosuppressed persons (e.g., patientswith
hematopoietic stem cell transplants) asa
result of thetheoretica risk that alive, at-
tenuated vaccinevirus could betransmit-
ted to the severely immunosuppressed
person and cause disease. No preference
existsbetweeninactivated influenzavac-
cineor LAIV use by hedthcare workers
or other healthy persons aged 5-49 years
who have close contact with personswith
lesser degrees of immunosuppression
(e.g., personswith diabetes, personswith
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asthmataking corticosteroids, or persons
infected with human immunodeficiency
virus) or other groups at high risk from
influenza. If apersonreceivesLAlV, that
person should refrain from contact with
severely immunosuppressed patients for
seven days after vaccine receipt.

Per sonnel Who M ay Administer
LAIV

Low-level introduction of vaccine vi-
ruses into the environment is likely un-
avoidablewhenadministering LAIV. The
risk of acquiring vaccinevirusesfromthe
environment isunknown but likely limited.
As aresult, severely immunosuppressed
persons should not administer LAIV.
Other persons with underlying medical
conditions placing them at high risk for
influenza complications (e.g., pregnant
women, personswith asthma, and persons
aged >50 years) may administer LAIV.

LAIV and Useof | nfluenza
Antiviral M edications

The effect on safety and efficacy of
LAIV coadministration with influenza
antiviral medications has not been stud-
ied. However, becauseinfluenzaantivirals
reduce replication of influenza viruses,
LAIV should not beadministered until 48
hoursafter cessation of influenzaantivira
thergpy, andinfluenzaantiviral medications
should not be administered for two weeks
after receipt of LAIV.

LAIV Sorage

LAIV must be stored at -15°C or
colder. LAIV may be stored in a frost-
free freezer (an optional manufacturer-
supplied freezer box may be used for ad-
ditiona vaccineprotection).

Side Effectsand Adver se
Reactions

The incidence of adverse events pos-
sibly complicatinginfluenza(e.g., pneumo-
nia, bronchitis, bronchialitis, or centrd ner-
vous system events) has not been found
to be statistically different among LAIV
and placebo recipients aged 5-49 years.

Among children, signsand symptoms
reported more often among vaccine re-
cipientsthan placebo recipientsincluded
runny noseor nasal congestion, headache,
fever, vomiting, abdominal pain, and
myalgias. Symptoms were associated

more often with the first dose and were
s f-limited.

Among adults, runny nose or nasal
congestion, headache, cough, chills, tired-
ness’'weakness and sore throat have been
reported more often among vaccine re-
cipientsthan placebo recipients.

In studies, serious adverse events
among healthy children aged 5-17 years
or healthy adults aged 18-49 years oc-
curred at a rate of less than 1%.
Healthcare workers should promptly re-
portdl dinicaly Sgnificant adverseevents
after LAIV administration to VAERS, as
recommended for inactivated influenza
vaccine.

Timing of Annual I nfluenza
Vaccination

IntheUnited States, seasond influenza
activity can begin to increase as early as
October or November, dthoughinfluenza
activity hasnot reached pesk levelsinthe
majority of recent seasons until late De-
cember-early March. Therefore, the op-
timal time to vaccinate is usually during
October-November, but vaccine admin-
istered after November islikely to be ben-
eficid.

After November, many persons who
should or want to receive influenza vac-
cine remain unvaccinated. To improve
vaccine coverage, influenza vaccine
should continue to be offered in Decem-
ber and throughout the influenza season
aslong asvaccine suppliesare available.

Strategies for |mplementing
Vaccination Recommendations
in Healthcare Settings

Successful vaccination programscom-
bine publicity and educationfor hedthcare
workers and other potentia vaccine re-
cipients, aplan for identifying persons at
highrisk, use of reminder/recdl systems,
and effortsto remove administrative and
financid barriersthat prevent personsfrom
receiving the vaccine. When possible,
the use of standing orders programs
is recommended for long-term-care
facilities, hospitals, and home health
agencies to ensure the administration
of recommended vaccinations for
adults.

Assgted living housing, retirement com-
munities, and recreation centers should
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offer unvaccinated residents and attend-
ees vaccination on-site before the influ-
enza season. Staff education should em-
phasize the need for influenza vaccine.

Beginning in October each year,
hedthcarefacilitiesshould offer influenza
vaccinations to al personnel, including
night and weekend staff. Particular em-
phasisshould be placed on providing vac-
cinations to persons who care for mem-
bersof groupsat highrisk. Effortsshould
be made to educate hedthcare personnel
regarding the benefits of vaccination and
the potential health consequences of in-
fluenza illness for themselves and their
patients. All healthcare personnel should
be provided convenient access to influ-
enza vaccine at the work site, free of
charge, as part of employee hedlth pro-
grams.

Recommendations for Using
Antiviral Agentsfor Influenza

Theprimary methodsof contrallingthe
spread of influenzaconsist of immuniza-
tion and good respiratory etiquette. How-
ever, influenza antivira medications can
play animportant roleinthe management
of influenzaboth aschemoprophylaxisto
prevent illness and as treatment of influ-
enzainfection.

Influenza Antiviral Agents

Currently, four influenzaantivird agents
are licensed and available in the United
States: amantadine, rimantadine, zana-
mivir, and oseltamivir (Tableb).

Amantadine and rimantadine are
chemically related drugs known as
adamantanes(or M2inhibitors)—thisclass
has activity only againgt influenza A vi-
ruses. Amantadine is approved for the
treatment and chemoprophylaxisof influ-
enzaA virusinfectionsamong adultsand
children aged >1 year. Rimantadine is
approved for treatment and chemopro-
phylaxis of influenzaA infection among
adultsand chemoprophylaxisamong chil-
dren aged >1 year (athough some spe-
cialists consider it appropriate for treat-
ment of influenzaA among children).

Zanamivir and osdtamivir belongtothe
class of drugs known as neuraminidase
inhibitors—they haveactivity againgt both
influenzaA and B viruses. Zanamivir is
approved for treating persons aged >7

yearswith uncomplicated influenzainfec-
8

tions. Osdltamivir isgpprovedfor thetreat-
ment of persons with uncomplicated in-
fluenzainfectionsaged >1 year, andisaso
approved for chemoprophylaxis of influ-
enza among persons aged >13 years.

When considering use of influenzaan-
tivira medications(i.e., choiceof antiviral
drug, dosage, and duration of therapy),
cliniciansmust consider the patient’sage,
weight, and rena function; presence of
other medical conditions; indications for
use(i.e., prophylaxisor therapy); and the
potentia for interaction with other medi-
cations.

An overview of these medications is
presented below. However, package in-
serts should be consulted for additional
information as needed.

Treatment

When administered within two daysof
illness onset to otherwise healthy adults,
amantadine and rimantadine can reduce
the duration of uncomplicated influenzaA
illness, and zanamivir and oseltamivir can
reduce the duration of uncomplicated in-
fluenzaA and B illness, by approximately
one day.

Data are limited regarding the effec-
tiveness of these agentsin preventing se-
rious influenza-related complications or
their effectiveness for the treatment of
influenza among persons at high risk for
serious complications of influenza. One
study ng oseltamivir treatment pri-
marily among adultsreported areduction
in complications requiring antibiotic
therapy compared with placebo. Even
fewer studies of the efficacy of influenza
antivirals have been conducted among
pediatric populations. However, onestudy
documented adecreased incidence of oti-
tismediaamong childrentaking osdtamivir.

To reduce the emergence of antivira
drug-resistant viruses, amantadine or
rimantadine therapy for persons with in-
fluenza A illness should be discontinued
assoon asclinically warranted, typicaly
after 3-5 days of treatment or within 24-
48 hours after the resolution of signsand
symptoms. Therecommended duration of
treatment with either zanamivir or
osdtamivirisfivedays.

Chemoprophylaxis

Influenzachemoprophylaxisisnot gen-
erdly asubdtitutefor vaccination, athough

antivirals are critical adjunctsin the pre-
ventionand control of influenza. They may
be used, for example, as a component of
influenza outbreak-control programs to
limit the spread of influenzawithin chronic
careingitutions.

Amantadine and rimantadine areindi-
cated for chemoprophylaxis of influenza
A infection (not influenzaB), and are ap-
proximately 60%-90% effective in pre-
venting illness. These antivirals may il
permit subclinicd infection and the devel-
opment of protective antibody againgt cir-
culating influenza viruses. These agents
do not interferewith the antibody response
to the inactivated vaccine.

Among the neuraminidase inhibitors,
only osdltamivir has been approved for
prophylaxis, but community studies of
hedlthy adultsindicatethat both osdtamivir
and zanamivir are similarly effective in
preventing febrile, laboratory-confirmed
influenzaillness (efficacy: zanamivir, 84%;
osdtamivir, 82%). Both agents have aso
been reported to prevent influenzaillness
among persons administered chemopro-
phylaxis after a household member was
diagnosed withinfluenza. Experiencewith
prophylactic useof theseagentsininstitu-
tional settings or among patients with
chronicmedica conditionsislimited, buta
six-week study of osdtamivir prophylaxis
among nursing homeresidentsreported a
92% reductionininfluenzaillness. Use of
zanamivir hasnot been reported toimpair
the immunologic response to the inacti-
vated influenzavaccine.

To be maximally effective as prophy-
laxis, antivirals must be taken each day
for theduration of influenzaactivity inthe
community. However, to be most cost-
effective, one study of amantadine or
rimantadine reported that thedrugs should
be taken only during the period of peak
influenzaactivity inacommunity.

Appropriateuseof chemoprophylaxis.
* Persons a High Risk Who Are

Vaccinated After InfluenzaActivity

Has Begun. Persons at high risk for

complicationsof influenzacan ill be

vaccinated after an outbresk of
influenzahasbegun inacommunity.

However, the devel opment of

antibodiesin adultsafter vaccination

takes approximately two weeks.

Wheninfluenzavaccineisadminis-

tered whileinfluenzavirusesare
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Table 5. Recommended daily dosage of influenza antiviral medications for treatment and prophylaxis
Age group (yrs)

Antiviral agent 1-6* 7-9 10-12 13-64 >65
Amantadine*
Treatment, 5 mg/kg body 5 mg/kg body 100 mg twice daily§ | 100 mg twice daily§ | <100 mg/day
influenza A weight/day up to weight/day up to 150

150 mg per day in 2 mg per day in 2

divided dosest divided dosest
Prophylaxis, 5 mg/kg body 5 mg/kg body 100 mg twice daily§ {100 mg twice daily§ [ <100 mg/day
influenza A weight/day up to weight/day up to 150

150 mg per day in 2 mg per day in 2

divided dosest divided dosest
Rimantadinef
Treatment,** NATT NA NA 100 mg twice 100 my/day
influenza A dailyss
Prophylaxis, 5 mg/kg body 5 mg/kg body 100 mg twice dailys  [100 mg twice daily§ 100 mgy/dayf1
influenza A weight/day up to weight/day up to 150

150 mg per day in 2 mg per day in 2

divided dosest divided dosest
Zanamivir*** 1+
Treatment, NA 10 mg twice daily 10 mg twice daily 10 mg twice daily |10 mg twice daily
influenza A and B
Oseltamivir
Treatment,888 Dose varies by child's | Dose varies by child's | Dose varies by child's | 75 mg twice daily | 75 mg twice daily
influenza A and B | weight 11 weight {11 weight {19
Prophylaxis, NA NA NA 75 mg/day 75 mg/day
influenza A and B

NOTE: Amantadine manufacturersinclude Endo Pharmaceuticals (Symmetrel®, tablet and syrup); Geneva Pharms Tech and Rosemont (Amantadine
HCL, capsule); US. Pharma (Amantadine HCL, capsule and tablet); and Alpharma, Copley Pharmaceutical, HiTech Pharma, Mikart, Morton Grove,
CarolinaMedical, and Pharmaceutical Associates (Amantadine HCL, syrup). Rimantadineis manufactured by Forest Laboratories (Flumadine®,
tablet and syrup) and Corepharma, Impax Labs (Rimantadine HCL, tablet), and Amide Pharmaceuticals (Rimantadine ACL, tablet). Zanamivir is
manufactured by GlaxoSmithKline (Relenza®, inhaled powder). Oseltamivir is manufactured by Hoffman-LaRoche, Inc. (Tamiflu®, tablet). This
information is based on data published by the Food and Drug Administration (FDA), which isavailable at http://Amww.fda.gov.

#None of the current influenza antiviral medications are approved for usein children <1 year of age.

* The drug package insert should be consulted for dosage recommendations for administering amantadine to per sonswith creatinine clearance <50
mL/min/1.73n¥.

5 mg/kg body weight of amantadine or rimantadine syrup = 1 tsp/22 |bs.

§ Children aged > 10 years who weigh <40 kg should be administered amantadine or rimantadine at a dosage of 5 mg/kg body weight/day.

9 A reduction in dosage to 100 mg/day of rimantadine is recommended for personswho have severe hepatic dysfunction or those with creatinine
clearance <10 mL/min. Other personswith less severe hepatic or renal dysfunction taking 100 mg/day of rimantadine should be observed closely, and
the dosage should be reduced or the drug discontinued, if necessary.

** Only approved by FDA for treatment among adults.

11 Not applicable.

88 Rimantadineis approved by FDA for treatment among adults. However, certain specialistsin the management of influenza consider rimantadine
appropriate for treatment among children (see American Academy of Pediatrics. 2000 red book: report of the Committee on Infectious Diseases. 25th
ed. Elk Grove Millage, IL: American Academy of Pediatrics, 2000).

9191 Older nursing-home residents should be administered only 100 mg/day of rimantadine. A reduction in dosage to 100 mg/day should be considered
for all personsaged >65 years, if they experience possible side effects when taking 200 mg/day.

*** Zanamivir isadministered through inhalation by using a plastic device included in the medication package. The recommended dosageis one 5-mg
blister inhalation twice daily (approximately 12 hoursapart). Patientswill benefit frominstruction and demonstration of correct use of the device.

t11 Zanamivir is not approved for influenza prophylaxis.

888 A reduction in the dose of oseltamivir isrecommended for personswith creatinine clearance <30 mL/min.

919191 The dose recommendation for children who weigh <15 kg is 30 mg twice a day. For children who weigh >15-23 kg, the dose is 45 mg twice a day.
For children who weigh >23-40 kg, the dose is 60 mg twice a day. And, for children who weigh >40 kg, the doseis 75 mg twice a day.
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circulating, chemaoprophylaxisshould
be considered for personsat high risk
during thetimefrom vaccination until
immunity hasdevel oped. Children
aged less than nine yearswho
receive influenzavaccine for the first
timerequire six weeksof prophylaxis
(i.e., prophylaxisfor four weeks after
the first dose of vaccine and an
additional twoweeksof prophylaxis
after the second dose).

Persons Who Provide Care to Those
at High Risk. To reduce the spread of
virusto personsat high risk during
community or ingtitutional outbresks,
chemoprophylaxisduring pesk
influenzaactivity can be considered
for unvaccinated persons who have
frequent contact with personsat high
risk. Thismay include employees of
hospitals, clinics, and chronic-care
facilities, household members, visiting
nurses, and volunteer workers. If an
outbreak is caused by avariant strain
of influenzathat might not be con-
trolled by the vaccine, chemoprophy-
laxis should be considered for al such
persons, regardless of their vaccina-
tion status.

Persons Who Have Immune Defi-
ciencies. Chemoprophylaxiscan be
considered for personsat high risk
who are expected to have an inad-
equate antibody responseto influenza
vaccine. This category includes
personsinfected with HIV, chiefly
those with advanced HIV disesse.
Such patients should be monitored
closdly if chemoprophylaxisis
administered.

Other Persons. Chemoprophylaxis
throughout the influenzaseason or
during pesk influenzaactivity might
be appropriate for persons at high
risk who should not be vaccinated. In
general, chemoprophylaxiscould be
used by any person who wishesto
avoidinfluenzaillness, but hedlthcare
providersand patients should make
thisdecisononanindividua bass.
AsanAdjunct in the Control of
Outbreaksin Ingtitutions. Using
antiviral drugsfor the treatment and
prophylaxisof influenzaisakey
component of influenzaoutbreak
control iningtitutions (or other closed
or semi-closed settings) in addition to
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other outbreak-control measures
such asdroplet precautions,
cohorting, vaccinations, and restrict-
ing staff movement between wards.
When confirmed or suspected
outbreaks of influenzaoccur in
ingtitutionsthat house personsat high
risk, chemoprophylaxisshould be
started as early as possible to reduce
the spread of the virus. In these
Situations, having pre-approved
ordersfrom physiciansor plansto
obtain ordersfor antiviral medica-
tions on short notice can expedite
administration of antiviral medica
tions.

When outbreaks occur in ingtitutions,
chemoprophylaxisshould beadministered
toal residents, regardiessof whether they
received influenzavaccinationsduring the
previous fall, and should continue for a
minimum of two weeks. If surveillance
indicates that new cases continue to oc-
cur, chemoprophylaxis should be contin-
ued until approximately one week after
the end of the outbreak. The dosage for
each resident should be determined indi-
vidually. Chemoprophylaxis also can be
offered to unvaccinated staff who pro-
vide careto personsat high risk. Prophy-
laxisshould beconsidered for al employ-
ees, regardless of their vaccination sta-
tus, if the outbreak is caused by avariant
grainof influenzathat isnot well-matched
by the vaccine.

To limit the potential transmission of
drug-resistant virus during outbreaks in
institutions, whether in chronic or acute-
care settingsor other closed settings, mea:
sures should be taken to reduce contact
asmuch aspossible between personstak-
ing antiviral drugsfor trestment and other
persons, including thosetaking chemopro-
phylaxis.

Dosage

Dosage recommendations may vary
by age group, weight, and medica condi-
tions(e.g.,impairedrend function, or liver
disease) (Table5). Note: none of the cur-
rent influenzaantivira medicationsareap-
proved for use in children less than one
year of age.

Route

Amantadine, rimantadine, and osel-
tamivir are administered oraly. Amanta-
dineand rimantadine areavailablein tab-
let or syrupform, and oseltamivir isavail-
able in capsule or ora suspension form.
Zanamivir isavailableasadry powder that
isself-administered viaoral inhaation by
using aplagtic deviceincludedinthe pack-
age with the medication. Patients benefit
frominstruction and demonstration of cor-
rect use of this device.

Side Effects and Adverse
Reactions

Amantadineand Rimantadine

Both amantadine and rimantadine can
cause CNS side effects (e.g., nervous-
ness, anxiety, insomnia, difficulty concen-
trating, and lightheadedness), although
rimantadine at a dosage of 200 mg/day
causes fewer symptoms compared to the
same dosage of amantadine. Gastrointes-
tinal side effects (e.g., hausea and anor-
exia) occur among approximately 1%-3%
of personstaking either drug.

Side effects associated with amanta-
dineand rimantadineare usually mildand
cease soon after discontinuing the drug.
Side effects can diminish or disappear af-
ter the first week, despite continued drug
ingestion. However, serious side effects
have been observed (e.g., marked behav-
iora changes, ddlirium, hallucinations, agi-
tation, and seizures). These more severe
side effects have been associated with
high plasmadrug concentrationsand have
been observed most often among persons
who haverend insufficiency, seizuredis-
orders, or certain psychiatric disordersand
among older personswho have been tak-
ing amantadine as prophylaxis at a dos-
age of 200 mg/day. Clinical observations
and studies have indicated that lowering
the dosage of amantadine among these
persons reduces the incidence and sever-
ity of such side effects. Amantadine has
antichalinergic effects and might cause
mydriasis—therefore, it should not be used
among patients with untreated angle clo-
sure glaucoma. Because rimantadine has
been marketed for a shorter period than
amantadine, its safety among certain pa-
tient populations (e.g., chronically ill and
older persons) hasbeen evaluated lessfre-

uently.
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Zanamivir

Because of therisk for seriousadverse
events and because the efficacy has not
been demonstrated among thispopulation,
zanamivir is not recommended for treat-
ment for patients with underlying airway
disease. If healthcare providersdecideto
prescribe zanamivir to patients with un-
derlying chronic respiratory disease after
carefully considering potential risks and
benefits, thedrug should beused with cau-
tion under conditionsof appropriate moni-
toring and supportive care, including the
availability of short-acting bronchodilaors.
Allergicreactions, including oropharynged
or facia edema, have al so been reported.

Inclinical trestment studiesof persons
with uncomplicated influenza, thefrequen-
cies of adverse events were similar for
persons receiving inhaled zanamivir and
thosereceiving placebo (i.e., inhaled lac-
tose vehicle adone). The most common
adverse events reported by both groups
were diarrhea; nausea; sinusitis, nasal
signs and symptoms; bronchitis; cough;
headache; dizziness, and ear, nose, and
throat infections. Each of these symptoms
was reported by less than 5% of persons
intheclinica treatment studiescombined.

Osdtamivir

Nausea and vomiting were reported
more frequently among adults receiving
osdtamivir for treatment. Among children
treated with oseltamivir, 14.3% had vom-
iting, compared with 8.5% of placebo re-
cipients. Similar typesand ratesof adverse
events were reported in studies of
osdtamivir prophylaxis. Nauseaand vom-
iting might belesssevereif oseltamiviris
taken with food.

Use During Pregnancy

No clinical studies have been con-
ducted regarding the safety or efficacy of
amantadine, rimantadine, zanamivir, or
osdtamivir for pregnant women. How-
ever, both amantadine and rimantadine
have been demonstrated in anima studies
to be teratogenic and embryotoxic when
administered a high doses. Because of
theunknown effectsof influenzaantivira
drugs on pregnant women and their fe-
tuses, these four drugs should be used
during pregnancy only if thepotential ben-
efit justifies the potentia risk to the em-
bryo or fetus.
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Drug Interactions

Careful observation is advised when
amantadineisadministered concurrently
with drugsthat affect the CNS, including
CNSstimulants. Concomitant administra-
tion of antihistamines or anticholinergic
drugs can increase the incidence of ad-
verse CNS reactions. No clinically sub-
stantial interactions between rimantadine
and other drugs have beenidentified.

Clinicd dataarelimited regarding drug
interactionswith zanamivir. However, no
known drug interactions have been re-
ported, and no clinicdly critical drug in-
teractions have been predicted on the ba-
dsof in vitro data and data from studies
using ras.

Limited clinical data are availablere-
garding druginteractionswith osaltamivir.
Because osdtamivir and its metabolite
osdtamivir carboxylateareexcretedinthe
urineby glomerular filtration and tubular
secretion via the anionic pathway, a po-
tential exists for interaction with other
agents(e.g., probenecid) excreted by this
pathway.

Antiviral Drug-Resistant
Srainsof Influenza

Amantadine-resistant viruses are
cross-resistant to rimantadine and vice
versa. Drug-resistant viruses can appear
in approximately one-third of patients
when either amantadine or rimantadineis
used for therapy. During the course of
amantadine or rimantadinetherapy, ress-
tant influenza strains can replace suscep-
tible strains within 2-3 days of starting
therapy. Epidemic strains of influenza A
resistant to amantadine and rimantadine
have rarely been detected. Amantadine-
and rimantadine-resistant viruses are not
more virulent or transmissible than sus-
ceptibleviruses.

Development of viral resistance to
zanamivir and osdtamivir during trestment
hasbeen identified but doesnot appesr to
be frequent.

Conclusions

Althoughinfluenzavaccinationlevels
increased substantially during the 1990s,
estimated national adult vaccinecoverage
for the 2001-02 season was 66% for
adultsaged >65 yearsand 34% for adults

aged 50-64 years. Vaccination levels are
low among children at increased risk for
influenzacomplications. Annual vaccina-
tion is also recommended for healthcare
workersto protect patients, but coverage
averages only 38% among healthcare
workers. Therefore, there are many op-
portunities for every healthcare provider
inVirginiatowork towardsimproving vac-
cination levelsand the health of the popu-
lation.

Theappropriate use of antiviral agents
inthe treatment and prophylaxis of influ-
enza can reduce influenza morbidity and
mortality, especially in select populations.
In particular, antivirals may significantly
benefit people at risk for complications
from influenza but who cannot take the
vaccine, or inthe prevention or control of
an outbreak. However, the expense of
these medications, as well as the risk of
side effects, the risk of developing more
wide-spread vird resistance, andthelikely
limited availability of such drugs during
major outbreaks, makesjudicioususeim-
portant and reinforces the importance of
primary prevention (through vaccination
and respiratory etiquette).

Sour ces of Information
Regarding Influenza and Its
Surveillance

Sate and local health departments
should be consulted concerning the
availability of influenza vaccine, ac-
cess to vaccination programs, infor-
mation related to state or local influ-
enza activity, and for reporting influ-
enza outbreaks and receiving advice
concerning outbreak control. Addi-
tional information about the status of
influenzain Virginiaisavailableonthe
VDH website (www.vdh.virginia.gov/
epi/newhome.asp).
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Cases of Selected Notifiable Diseases Reported in Virginia*

Total CasesReported, July 2005

Total CasesReported Satewide,
Regions January - July
Disease Sate NW N SW C ThisYear Last Year 5Yr Avg
AIDS 38 4 15 1 13 340 427 435
Campylobacteriosis 87 22 19 15 16 15 309 336 331
E.coli 0157:H7 3 1 0 0 2 0 17 16 23
Giardiasis 52 6 13 15 7 11 291 229 196
Gonorrhea 701 37 53 98 236 277 4,759 5,160 5,562
Hepatitis, Viral
A 7 0 2 1 0 4 52 50 63
B, acute 12 1 4 2 1 4 99 120 104
C, acute 0 0 0 0 0 0 9 11 4
HIV Infection 58 5 14 1 20 18 436 516 494
Lead in Children' 52 5 3 10 18 16 281 384 376
Legionellosis 9 1 3 1 0 4 25 22 22
Lyme Disease 35 11 18 1 2 3 85 56 58
Measles 0 0 0 0 0 0 0 0 <1
Meningococcal Infection 3 0 1 1 0 1 20 10 24
Mumps 0 0 0 0 0 0 0 5 3
Pertussis 113 73 10 7 3 20 238 101 60
Rabies in Animals 40 1 3 15 6 5 284 293 313
Rocky Mountain Spotted Fever 17 4 2 3 5 3 27 11 10
Rubella 0 0 0 0 0 0 0 0 0
Salmonellosis 156 40 32 26 32 26 528 544 557
Shigellosis 14 4 6 2 2 0 61 80 245
Syphilis, Early® 33 3 6 0 6 18 161 121 129
Tuberculosis 35 2 25 1 3 4 172 126 143

Localities Reporting Animal Rabies This Month: Albemarle 1 bat, 1 raccoon; Arlington 1 bat; Bedford 1 skunk; Campbell 1 raccoon; Carroll 1 skunk; Chesa-
peake 1 fox; Clarke 1 raccoon; Culpeper 1 bat, 1 raccoon; Essex 1 raccoon; Fairfax 1 raccoon, 1skunk; Fauquier 1 dog; Goochland 1 raccoon; Grayson 1 skunk;
Halifax 1 skunk; Hanover 1 raccoon; Henrico 1 bat; King George 1 raccoon; Lunenburg 1 raccoon; Mathews 2 foxes; Montgomery 1 raccoon; Patrick 1 fox, 1
raccoon; Pittsylvania 1 fox; Pulaski 1 dog; Rockingham 1 skunk; Smyth 1 raccoon; Stafford 1 groundhog, 2 raccoons; Sussex 1 raccoon; Tazewell 1 fox, 1

raccoon; Washington 1 cat; Westmoreland 1 raccoon; Wythe 1 cat, 1 raccoon.

Toxic Substance-related IlInesses: Adult Lead Exposure 4; Asbestosis 2; Mercury Exposure 1; Pneumoconiosis 7; Silicosis 1.
*Data for 2005 are provisional. TElevated blood lead levels >10ug/dL. SIncludes primary, secondary, and early latent.
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